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npHBO, 0 flTCfl jiaHHbie no OHToreHe3y Tae>KHoro KJiema Ixodes persulcatus Schulze, 
1930 B npHpOOTBIX yCJIOBHJIX TeMHOXBOHHbIX JieCOB HH3KOrOpHH BoCTOHHOrO CaHHa 
(KeMHyrcKoe Haropte, GPS: 56° 10' N, 91°30' E). HanHTaBumecfl jihhhhkh h hhm^bi pa3- 
BHBaiOTC^ c Mop(})oreHeTHHecKOH ,zmanay30H hjih 6e3 Hee b cooTHomeHnn 77.25/22.75 h 
43.43/56.57 % cooTBeTCTBeHHO. rnnoTeTHuecKaa ce30HHaa reMHnonyjwuHfl ronozuibix 
HMaro coctoht H3 34.5 ± 4.5, 50.1 ± 1.3, 13.2 ± 4.0 h 2.2 % oco6en, npome^mnx Tpex-, 
ueTbipex-, nHTH- h iuecTHJieTHHH uhkji pa3BHTH«. Cpe^HHH npo^oji^cHTejibHocTb noKOJie- 
hhh — 3.83 ± 0.10 rojja. CocTaBJieHa «Ta6jinua BbDKHBaHHfl», xapaKTepioyioiuafl Bepo- 

flTHOCTb ^0)KHBaHH^ OT JIHUa £0 B3pOCJIOH OCo6h. 

Kmoueeue cjioea: Ixodes persulcatus, >KH3HeHHbin uhkji, MopcjjoreHeTHHecKaa juianay- 
3a, «Ta6jinua BbDKHBaHiw», nonyjuiuHOHHafl nnpaMHua, ueMorpac|)Hfl nonyjiauHH napa- 
3HTOB. 


Xotji ocHOBHbie nepTbi 6 nojiornn Tae^cHoro KJiema Ixodes persulcatus 
Schulze, 1930 (Acarina, Ixodidae) (OnjinnnoBa, 1985) ycTaHOBJieHbi, b onnue- 

MHOJIOrHH H 3nH300T0JI0rHH KJieiljeBblX HH(j)eKU;HH B03pOCJia nOTpe6HOCTb B 
TOHHOM 3HaHHH nOnyJI5UI,HOHHbIX MexaHH3MOB, OnpeACJl^IOmHX HHCJieHHOCTb 
Tae^cHoro KJiema. /Jjhi 3Toro Heo6xouHMbi ueMorpa^nuecKne nccjieuoBaHHfl 
no aHajiH3y MexaHH3MOB auanraunn KJiemen k CMeHe BpeMeH roua, (|)oto- n 
TepMopnTMaM Ha ocHOBe npeu,eccnoHHOH omemcn pa3Hbix no npouojranTejib- 
hocth BapnaHTOB uhkjiob pa3BHTHJi Taemioro KJiema, a TaK^ce nx H3MeHHH- 

BOCTH. 

LJeJib aHajinTnnecKoro nccjieuoBaHHJi — o6o6iueHne uaHHbix no ueMorpa- 
(jnraecKon CTpyKType I persulcatus , HaKonjieHHbix b 1985—2013 rr. b Cpeu- 
Hen Cn6npn. /JeMorpatjnraecKaji CTpyKTypa npoaHajin3npoBaHa Ha co6cTBeH- 
hom MaTepnane bbhuy OTcyTCTBHJi upyrnx ny6jiHKan,nn. /JeMorpaijiHHecKiiH: 
aHajiH3 npeucTaBjnieT ouwy H3 ochobhmx (jiopM nonyji^unoHHoro nccjieuoBa- 
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HM, OUeHHBaiOmerO BbDKHBaeMOCTb H CMepTHOCTb >KHBOTHbIX B XO^e OHTOre- 
He3a. 3Ty 3aBHCHM0CTb npeACTaBJiHiOT b Buzje «Ta6jiHUbi Bbi>KHBaHH5i» (Kojih, 
1979; Kopotkob, Khcjichko, 2001). npHHUHnHajibHaa cxeMa ueMorpa(|)HHecKO- 
ro aHajiH3a hkcoaobmx KJiemeii pa3pa6oTaHa paHee (CepuiOKOBa, 1948). «Ta6- 
JlHU,a BbI)KHBaHHJI» BKJIIOHaeT OU,eHKy CpOKOB HH^yKUHH MOp(J)OreHeTHHeCKOH 
^Hanay3bi HanHTaBiiiHxcfl jihhhhok h hhm<|), aGcojiiOTHyio HHCJieHHOCTb Bcex 
(J>a3 pa3BHTHJi Tae^cHoro KJiema h ce30HHyio uHHaMmcy npOKOpMJieHHJi aKTHB- 
HblX JIHHHHOK, HHM(J) H CaMOK. HcCJieuyiOT COOTHOUICHHe CbITbIX JIHHHHOK H 
hhm(J), pa3BHBaK)U4Hxc^ c ,zi;Hanay30H hjih 6e3 Hee, B03pacTH0H cocTaB ce30H- 
Hbix reMHnonyji^uHH tojiouhbix B3pocjibix KJiemeii. B 3KOJiorHnecKHx nccjie- 
AOBaHHJix, KacaBHiHxcH ,nieMorpa(J)HHecKOH CTpyKTypbi /. persalcatus (Flocne- 
jiOBa-LLlTpOM, PaoiHHa, 1968; )KMaeBa, 1969; HayMOB, Py6nHa, 1970; HayMOB, 
1975; OnjiHnnoBa, 1985; OKyjiOBa, 1986), MeTOunnecKHe TpyzjHOCTH pa3- 

JlHHHblX 3TanOB He n03B0JUIJIH UOCTHHb peaJIHCTHHHOCTH ^eMOrpa(J)HHeCKHX 
MOA^JieH. 


MATEPHAJI H METO^HKA 

IlojieBbie HaGjno^eHH^ npOBeueHbi b 1986—1991 rr. b uojihhhmx TeMHO- 
xBOHHbix Jiecax 3ana,zmbix OTporoB BocTOHHO-CaaHCKoro xpeGia (GPS: 
56°10'N, 91°30'E). OHToreHe3 /. persulcatus H3ynajiH nyTeM 3aKJia,o;biBaHHfl 
rpynnbi ocoGeii KOHKpeTHbix (J)a3 pa3BHTHJi b jiecHyio noucTHJiKy c nocjieuyio- 
meii npOBepKOH HX BbDKHBaHHfl H CMepTHOCTH, Onpe^eJieHH5I CpOKOB HHJHyK- 
H.HH ,aHanay3bI HanHTaBIHHXCJI JIHHHHOK H HHM(J), CpOKOB HX JIHHbKH. Tpa^HUH- 
OHHbie MeTOUbi nojieBbix nccjieuoBaHHH TaejKHoro KJiema He 3(])(j)eKTHBHbi jinn 
oueHKH A^Morpa(J)HHecKHx napaMeTpOB (Kopotkob, Khcjichko, 2001; Kopot¬ 
kob, 2004). Ycnex b uaHHOM HanpaBJieHHH bo3mo)kch Ha ocHOBe cnemiajibHbix 
mctouhk, BKJnonaioiHiHx yneT aGcojiiOTHOH hhcjichhocth Bcex (J)a3 pa3BHTHJi 
KJiema, onpe^ejieHHe CpOKOB HHuyKUHH ,zi;Hanay3bi HanHTaBiiiHxcfl jihhhhok h 
HHM(J), aGcOJHOTHblH yHCT HHCJieHHOCTH npOKOpMHTeJieH Bcex TpaH3HTHbIX (J)a3 
pa3BHTHH KJiema. llo3TOMy pa3pa6oTaHbi MeTOunnecKHe npneMbi, no3BOJuno- 
mwe H36eraTb rpyGbix oihhGok npH oueHKe ,o;eMorpa(])HHecKHx napaMeTpOB 
(Kopotkob, Khcjichko, 1991, 1994, 1995, 1997). OcoGoe BHHMaHHe yuejumocb 
cnoco6aM ycTpaHeHHJi HecneuH(J)HHecKOH CMepTHOCTH KJiemeii b nojieBbix 
onbiTax 3a cneT cjieuyiomnx npneMOB. 

1. HcnOJIb30BaHHe >KHBOJIOBOK BMeCTO KanKaHHHKOB, HTO H36aBHJIO OT He- 
oGxouhmocth oueHHBaTb hhcjio KJiemeii, cnojmioiimx c MepTBbix 3BepbKOB. 

2. npo6jieMa HeuoyneTa 3KTonapa3HTOB CHHMajiacb TaK^ce 3a cneT couep- 
}KaHHH )KHBbIX OTJIOBJieHHbIX 3BepbKOB B CneUHaJIbHbIX KJieTKaX C CeTHaTbIM 

UHOM, B KOTOpbIX 3 BepbKH BbIUep)KHBaK)TCJI Ha npOTJDKeHHH 3-5 OTeil, ^OCTa- 

TOHHbix Run OTna^eHH^ Bcex HanHTaBuiHxcji napa 3 HTOB. 

3. Ocmotp KHBOTHbix, uoGbiTbix OTCTpejiOM, npoH3Bo^HJicji 6oJiee Tma- 
TejibHO, neM peKOMeH^OBajiocb paHee, 3a cneT Gojiee BHHMaTejibHoro ocMOTpa 
Been noBepxHOCTH uo6biToro >khbothoto h TpexKpaTHbix noBTopHbix ocmot- 
pOB Ka>K^oro 3BepbKa hjih nTHUbi. TyuiKH )khbothmx noMemajiH b 6ji3eBbie Me- 
IHOHKH H CO^ep)KaJIH B XOJIO^HJIbHHKe Me>KUy KaHC^blM OCMOTpOM. 

4. BHeceHbi onpeuejieHHbie nonpaBKH, noBbimaiomHe peajiHCTHHHOCTb 
OU,eHKH a6cOJHOTHOH HHCJieHHOCTH MeJIKHX MJieKOnHTaiOIimX Ha OTOpO^CeHHblX 
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Ta6jinua 1 


napaMeTpbi KpHTHHecKoro nepHOjja hhaykuhh Mop<j)oreHeTHHecKOH ^nanay3bi 
HanuTaBiunxcH jihhhhok h hhm<J) Ixodes persulcatus 
(KeMHyrcKoe Haropbe, 56° 10' N, 91°30' E) 

Table 1. Parameters of the critical period of morphogenetic diapause initiation 
for engorged larvae and nymphs of Ixodes persulcatus 
(Kemchug upland, 56°10'N, 91°30' E) 


napaMeTpbi 


1986 


1987 


To jx 

1988 1989 


1990 


1991 


Bcero, 

cpejiHee 


JIhhhhkh 


JIHHHHOK B OnbITe 

107 

638 

209 

413 

226 

127 

1720 

KpHTHHecKaa jjaTa 

(T 5 o) 

23.VII 

24.VII 

29.VII 

18. VII 

11. VII 

28.VII 

21.VII 

KpiiTHHecKa^ jtJiHHa 

16 H 

16 H 

16 H 

16 H 

17 H 

16 H 

16 H 


38 MHH* 

34 MHH 

48 MHH 

54 MHH 

12 MHH 

20 MHH 

45 MHH 


HHM(J)bI 


Hhm(}) b onbiTe 

30 

139 

249 

73 

82 

41 

KpiiTHHecKaa jx aTa 
(Tso) 

26.VI 

24.VI 

22.VI 

25.VI 

19.VI 

6.VII 

KpiiTHHecKa^ AJiHHa 

17 H 

17 H 

17 H 

17 H 

17 H 

17 H 

JX Hfl 

37 MHH 

37 MHH 

37 MHH 

37 MHH 

36 MHH 

23 MHH 


614 

25.VI 

17 H 
37 MHH 


h Heoropo^ceHHbix njionjaAKax >khbojiobok (Kopotkob, 1985, 2004; EepHiu- 
TeiiH HAp., 1994). HccjieAOBaHHe cooTHomeHHfl a6cojnoTHOH h OTHOCHTejib- 
HOH HHCJieHHOCTH BblflBHJIO, HTO nO Mepe nOBblUieHHfl HHCJieHHOCTH 3BepbKOB B 
TeneHHe ce30Ha OTHOCHTejibHbie noKa3aTejiH HHCJieHHOCTH 3BepbKOB h npoKOp- 
MJieHHfl JIHHHHOK H HHM(J) BCe 60 Jiee OTCTaiOT B npOnOpIJHOHajIbHOM OTHOUie- 
HHH OT COOTBeTCTByiOmHX a6cOJHOTHbIX 3HaneHHH. npH BbICOKOH HHCJieHHO¬ 
CTH 3BepbKOB pa3JIHHHfl ^OCTHraiOT 3 -4-KpaTHOH BeJIHHHHbl. Hcn0Jlb30BaHHe 

TOJlbKO OTHOCHTeJlbHOH HHCJieHHOCTH 3BepbKOB (HHCJIO 3BepbKOB Ha 100 JIO- 
ByiiiKo-cyTOK, ji. c.) npHBOAHT k CMemeHHOH ou;eHKe HHCJia npoKopMjieHHbix 
KjiemeH h HeBepHOMy BbiBOAy o hh3Koh npaKTHnecKOH 3HanHMOCTH Awanay3H- 
pyiomnx J1HHHHOK H HHM(J) B OnpeAeJieHHH B03paCTHOTO COCTaBa TOJlOAHblX 
B3pocjibix Kjiemeft. 

HccjieAOBaHHe cpOKOB HHAyKijHH MOp(])oreHeTHHecKOH AHanay3bi jihhhhok 
h hhm(J) b ecTecTBeHHOH cpeAe oGmaHra npOBOAHJiocb no KopOTKOBy h Khc- 
jieHKO (1991). Bcero b jiecHyio noAcrajiKy 6buio 3ajio^ceHO 1720 jihhhhok h 
614 hhm(]) (Ta6ji. 1). B KanecTBe o6o6meHHbix AaHHbix, oTpa^caiomHx xoa noA- 
totobkh KJiemen k Awanay3e, HcnoJib30BajiH npo6HT-aHajiH3 (Finney, 1947) 
(cm. pHCyHOK). H3MeHHHBOCTb <J)OTOnepHOAHHeCKOH peaKLtHH (OnP) OLteHHBa- 
jih no KpHTHnecKOH A^Te yxoAa b Awanay3y 50 % ocoGen b napranx Kjiemeii, 
HannTaBHiHxcji b onpeAejieHHyio A^Ty (T 50 ), h cooTBeTCTByiomen KpHTHnecKOH 
AJiHHe a™ (K^Aso)- 

MoAH(])Hu;HpOBaHHbiH «MeTOA 3aKJiaAOK» (Kopotkob, KncJieHKo, 1991) no- 

3BOJ1HJ1 MHHHMH3HpOBaTb HeCneU|H(])HHeCKyiO CMepTHOCTb KJiemeii. CpeAH^ 
MHOrOJieTHJ15I CMepTHOCTb CbITbIX JIHHHHOK H HHM(J) OT MOMeHTa HX nOMemeHHH 
b JiecHyio noACTHjiKy ao jihhbkh b cjieAyiomyio <J)a3y pa3BHTHJi cocTaBHjia Bce- 
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1986 N 

1987 N 

1988 N 
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1986 L 
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Ce30HHbie H3MeHeHHfl cpoKOB HH^yKLiHH MOp^oreHeTH^ecKOH nnanay3Bi cbitbix jth^hhok h hhm(J) 
Tae^KHoro KJieuua b tcmhoxbohhbix Jiecax KeMnyrcicoro HaropBA. 

TTo ocu a 6 ci 4 ucc —- Mecjmu, ttsth/i,h6bkh; no ocu opduuam — AO-an AHanayanpyiomux ocoGeil, b 1986— 

1991 rr., %. 

Seasonal fluctuation of the initiation dates of morphogenetic diapause for engorged larvae and 
nymphs (%); y-axis — percentages of diapausing stages, x-axis — months and 5-day intervals. 


to 5.1 h 8.9 % h He npeBbimajia b OTAenbHbie ro^bi 9.3 h 10.8 % (Kopotkob, 
Khcjtchko, 1991). IlpH Hcnonb30BaHHH Apyrnx MeTO^HK OHa Aocrarajia 84 
(EaSemco, Py6nHa, 1968) h 90 % ()KMaeBa, 1969). 


PE3YJIbTATW H OBCY^EHHE 

B coBepmeHHOH cHCTeMe ce30HHbix a^anTai^HH hkco^obbix KJiemeii Ba)K- 
Heiimaa pojib npHHa^jie^cHT £Hanay3e (Eeji03epOB, 1968, 1981, 1995; Fujisaki 
etal., 1973; Kopotkob, Khcjichko, 1991; Kopotkob, 2004, 2008). V TaeacHoro 
KJiema cnoco6HOCTbK) k £Hanay3e oSna^aiOT rojiO£Hbie h cbiTbie jihhhhkh h 
HHM(|) bi, a TaK^ce rojiOAHbie B3pocjibie KjiemH TeKymero ro^a poaqieHHfl. Cbi¬ 
Tbie caMKH h ainja nepe3HMOBbiBaiOT oneHb pe^KO h npaKranecKH He bjthaiot 
H a ^eMorpa^HHecKHH cocTaB nonyjnnjHH (Ea6eHKO, Py6nHa, 1961; KanaHKO, 
1978). flnanay3y rojroOTbix oco6eii (jthhhhkh, hhm^bi, HMaro) othocat k Ka- 
TeropHH noBeAeHHecKOH, a £Hanay3y cbiTbix jihhhhok h hhm^) — k KaTeropHH 
MOp^oreHeTHnecKOH (Eeno3epOB, 1968). OTJiHHHTejibHbiH npH3HaK nocjie,n- 
Hefi — 3a^ep^cKa jihhbkh b MOp(j)oreHe3e. MopcjjoreHeTHHecKaa £Hanay3a hh- 
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AyunpyeTca oGhhho y oco6eii, HanHTaBiiiHxcfl bo btopoh nojiOBHHe JieTa. 3 to 
3B0JiK)u,H0HHaji aAanTaijHfl k GjiaronojiynHoii 3 hmobkc HanHTaBiiiHxcfl jihhh- 
hok h hhm(J). noBeAeHHecicafl AHanay3a npeAOTBpamaeT nHTaHHe tojioahbix 
jihhhhok h hhm(J) oceHbio, KorAa 3 thm KJiemaM mo^cct He xsaTHTb Tenjia a™ 
AaubHeftmero pa3BHTra (CepAiOKOBa, 1960; Ea6eHKO, Py6HHa, 1968). ^Be 
(J)OpMbi AHanay3bi B3aHMHO AonoJiHJiiOT Apyr Apyra h cnoco6cTByiOT ynop^AO- 
neHHK) ce30HHoro pa3BHTra npeHMarHHajibHbix (J>a3 pa3BHTH5i, oGecnenHsaa 
HaAe^cHbift 3HMyK)Lu,HH 3anac jihhhhok h hhm(J), npeACTaBJieHHbiH oco 6 amh 
AByx KaTeropHH — rojiOAHbiMH (b coctoahhh noBeAeHnecKOH AHanay3bi) h 
cbiTbiMH (b coctoahhh MOp(|)oreHeTHHecKOH AHanay3bi). B CHCTeMe ce30HHbix 
aAanTauHH Taemioro KJiema Ba^cHan ponb npHHaAJie^cHT TaK^ce HMarHHajibHOH 
noBeAeHHecKOH AHanay3e, npeAOTBpamaiomeH nocjiejiHHOHHyio aKTHBaunio 
B3pocjibix KJiemeft b oceHHHH nepHOA (Eeji03ep0B, 1981). 

JlHHib eAHHHHHbie HCCJieAOBaHHJi nocB^meHbi pojih AHanay3bi b ^ch3hch- 
hom uHKJie Tae^cHoro KJiema, xotji AHanay3a hjichhctohoitix b uejiOM xopomo 
H3yneHa (/JaHHJieBCKHH, 1961, 1972; Loew, 1962; Wilde, 1962; Adkisson, 
1964; Beck, 1980; Saunders, 1981; Tauberg et al., 1985). 

YcTaHOBJieHO, hto OFIP ynacTsyeT b peryjniuHH MOpc|)oreHeTHHecKOH Ana- 
nay3bi y jihhhhok h hhm(J) KaK eBponeftcKoro JiecHoro (Eeno3epOB, 1965; 
Loew, 1962), TaK h Tae^cHoro KJiemeft (EaGeHKO, LLnaTOHOBa, 1965). lloKa3aHO, 
HTO CnOCoG pa3BHTHJI CbITbIX JIHHHHOK H HHM(J) OnpeACJIfleTCfl (J)OTOnepHOAHHe- 
CKHMH yCJlOBH^MH HX COA^p^CaHHH AO H nOCJie nHTaHHfl B COOTBeTCTBHH C HOp- 
MaMH AJiHHHOAHeBHOH (|)OTonepHOAHHecKOH peaKUHH, t. e. 6e3Ananay3Hoe 
pa3BHTHe HHAyunpyeTC^ b nepHOA yBejiHHeHHJi CBeraon nacTH cyTOK no ao- 
CTH^CeHHH MaKCHMyMa COJIHUeCTOJIHra. CHHJKeHHe npOAOJI>KHTeJIbHOCTH CBeT- 
jioh nacTH cyTOK cjiy^cHT oahhm H3 HHAyKTOpOB Ananay3bi jihhhhok h hhm(^ 
(XencHH h Ap-, 1955; EaGeHKO, Py6HHa, 1961; EejiaeBa, PaGoBa, 1971; KanaH- 
ko, 1978; Kopotkob, Khcjichko, 1995). 

B jiecax KeMnyrcKoro Haropbji nepBbie AHanay3HpyK)mHe ocoGh noflBjw- 
lOTCfl CpeAH JIHHHHOK H HHM(J), HanHTaBIHHXCJI COOTBeTCTBeHHO B HanaJie HH3JDI 
h nepBOH AOKaAe hiohji (cm. pncyHOK). CaMaa paHHaa HHAyKUHfl 6buia OTMene- 
Ha b 1990 r., KOTAa nepBbie AHanay3HpyiomHe jihhhhkh BCTpenajiHCb cpeAH 
ocoGeii, HanHTaBHiHxc^ 20 hiojia, a HHM(J)bi — 29 Maa. IlocjieAHHe KJieinH, pa3- 
BHBaiomnecfl 6e3 AHanay3bi, OTMenajiHCb cpeAH jihhhhok h hhm(J), HanmaB- 
LLIHXCfl COOTBeTCTBeHHO AO 25 HIOJIJI H 30 HH3M. B OTACJIbHbie TOAbl (1991) 
3tot cpOK yBejiHHHBajic^ ao 2 aBrycTa h 20 hpojui. 

KpHTHuecKaa AaTa MemieTCJi no roAaM b aobojibho 3HanHTejibHbix npeAe- 
jiax: y jihhhhok c 11 no 28 hiojw (9 AHeii), y hhm(|) c 19 hioha no 6 hiojia 
(17 Anefi). CpeAHHH MHorojieTHJifl BejiHHHHa T 50 npHxoAHTca COOTBeTCTBeHHO 
Ha 21 hiojih h 25 monn (TaGji. 1). KpHTHnecKaa AaTa HHM(J)ajibHOH AHanay3bi 
HacTynaeT noHTH Ha Mecflu; paHbiue jihhhhohhoh. Xota npOAOJDKHTejibHOCTb 
ycTaHOBJieHHbix npeAejiOB BejiHHHHbi T 50 y jihhhhok h hhm(J) coBnaAaeT, coot- 
BeTCTByiomHe npeAejibi rjik KpHTHnecKOH ajihhm a ha cymecTBeHHO pa3Jinna- 

IOTCJI (16 H 20 MHH — 17 H 12 MHH H 17 H 23 MHH - 17 H 37 mhh). Pa3HHU,a Me^- 

Ay BejiHHHHoii KJUko b OTAejibHbie toabi AOCTHraeT 53 mhh y jihhhhok h tojib- 
KO 14 MHH y HHM(J). 

HecooTBeTCTBne b npeAejiax toaobbix KOJie6aHHH BejiHHHHbi T 50 h 
o6ycjiOBJieHO TeM, hto MaccoBaa noAroTOBKa k HHM(J)ajibHOH AHanay3e npn- 
xoahtch Ha MaKCHMyM jieTHero cojiHuecTOJiHHJi, 3axBaTbiBaH nepHOA MeA- 
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jieHHOro yBejiHHeHHA h nociie^yiomero, CTOJib >Ke Me^jieHHOro, coKpa- 
meHHH ^jiHHbi wn - HHAyKUHH jihhhhohhoh ,zjHanay3bi npHxoAHTca Ha hiojib, 
Kor^a c Ka)K^biM nocjie^yiomHM ^HeM ,zmHHa CBeTJioii nac™ cyTOK 6biCTpo co- 
KpamaeTCH. 

MaccoBbift nepexoA ot 6e3^Hanay3Horo pa 3 BHTH*i k pa 3 BHTHio c AHanay 30 H 
(ot 20 £0 80 %) npOTeKaeT b aobojibho kopotkhh nepHOA, 3 aHHMaiomHH b 
cpe^HeM y jihhhhok 10 (8—16), a y hhm(J) 6 (3—10) cyT. ^jiHHa Run 3 a oto 
BpeMH H 3 MeHJieTCJI COOTBeTCTBeHHO Ha 19 H 6 MHH. 

npHBe^eHHbie AaHHbie yKa3biBaiOT Ha HenocTOflHCTBO (|)OTonepHOAHHecKO- 
ro nopora 6e3Ananay3Horo pa3BHTHfl HanHTaBiiiHXCfl npeHMarHHajibHbix (J)a3 
pa3BHTHfl Tae^cHoro KJiema b ueHTpajibHbix paiiOHax CpeAHeft Ch6hph. HH,zjyK- 
Uha ^Hanay3bi cymecTBeHHO 3aBHCHT ot TeMnepaTypbi h KOJinnecTBa Bbina^a- 
lomnx oca^KOB (Kopotkob, KHCJieHKO, 1995). HH^yKura jihhhhohhoh h hhm- 
(J>ajibHOH ^Hanay3bi HannHaeTca paHbiue, ecjiH Hanajio JieTa GbisaeT npoxjia^- 
hmm h conpOBO^c,aaeTOi Bbina^eHHeM Gojibiuoro KOJinnecTBa oca^KOB. Hamn 
^aHHbie no Ananay3e I . persulcatus no^TBep^aiOT bbibo#, hto npOHHOCTb 
onp y HJieHHCTOHOTHX 3aBHCHT OT B3aHMO,ZjeHCTBHfl C KJIHMaTHHeCKHMH napa- 

MeTpaMH (TopbiiiiHH, TbimeHKO, 1968; Bunning, 1969; ^aHHJieBCKHH, 1972; 
Beck, 1980; 3acjiaBCKHH, 1984; Bojikobhh h^P-, 1997). 


A6cojiK)THoe oGnjine KJiemeft h hx xo3aeB 

AGcojuoTHoe oGnjine tojioahbix B3pocjibix KJiemen h HanHTaBiiiHxcji caMOK. 

YneT aGcojiiOTHbiH hhcjichhocth tojio^hbix nojiOB03pejibix KJiemen ocho- 
BaH Ha nojiHOM hx BbiJiOBe Ha cneuHajibHbix njioma^Kax (Ojicy(J)beB, 1953; Xh- 
5KHHCKHH, 1963). OljeHKa aGcOJHOTHOH HHCJieHHOCTH B03MO>KHa H nO pe3yJIbTa- 
TaM oTHOCHTejibHbix yHeTOB (Mop030B, I960; Kojiohhh h jjp ., 1975; EapaHOB- 
ckhh, KopeH6epr, 1980; KopeHGepr, KoBajieBCKHH, 1982). AKTHBauna KJiemen 
nocjie 3hmobkh ^jihtcji okojio 2 Mec. (EaGeHKO, 1956; JIbikob, 1966; ApyMOBa, 
Py6nHa, 1974; OHJinnnoBa, 1985) h M05KeT ^ocTHraTb 3 Mec. (Kopotkob, Khc- 
jieHKO, 1994). riooTOMy npHxo^HJiocb npOBO^HTb oGjiobbi njioma^OK b Tene- 
Hne Bcero ce30Ha aKTHBHOCTH KJiemeft no 3—4 pa3a b He^ejno. 

A6cojnoTHbiH yneT KJiemeft b Harneii MO^HcJiHKauHH npOBO^HJicji Ha njio- 
ma^Ke 3400 m 2 . riapajuiejibHO c aGcOJHOTHOH HHCJieHHOCTbio yHHTbiBajin h ot- 
HOCHTejibHyio HHCJieHHOCTb Ha CMe^cHbix ynacTKax CTaunoHapa. YcTaHOBJieHO, 
HTO Ha OnbITHOH nJIOma^Ke B Ce30HHbIH nHK aKTHBHOCTH 3a 0£HH o6jiob co6h- 
paeTCH b cpe^HeM 55.1 ± 1.5 % (53.0—61.0) Bcero ce30HHoro 3anaca KJiemen 
(Kopotkob, Khcjichko, 1997), hto no3BOJiaeT oueHHTb aGcoJiioTHyio HHCJieH- 
HOCTb KaK no pe3yjibTaTaM nojiHoro Bbuiosa KJiemeft Ha njioma^Kax, TaK h no 
3HaneHHJIM OTHOCHTeJIbHOH HHCJieHHOCTH. K03(J)(J)HIi;HeHT KOppeJHIUHH Me^y 
a6cojnoTHbiM h OTHOCHTejibHbiM oGhjihom KJiemen ^ocTHraeT 0.98 npH 
P<0.01 (Kopotkob, Khcjichko, 1994). 

MHorojieTHHe cpe^HHe aGcojuoTHbie 3HaneHHJi hhcjichhocth cocTaBHJiH Ha 
onbiTHoii njioma^Ke h no BceMy CTauHOHapy COOTBeTCTBeHHO 1033 ± 29 h 
1064 ± 30 oco6eft Ha 1 ra. 3a 5 jieT HaGjuoaeHHH 3Ta HHCJieHHOCTb H3MeHJiJiacb 
b npe^ejiax 641—1950 h 647—1496 ocoGefi. H3 ototo KOJinnecTBa rojio,zmbix 
aKTHBHbix B3pocjibix KJiemew Haxo^T xo3JieB Bcero okojio 10 caMOK (TaGji. 2). 
CpaBHeHHe hhcjichhocth tojio^hbix h HanHTaBiiiHxcfl caMOK noKa3bmaeT, hto 
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Ta6jiHua 2 

Hhcjio caMOK Ixodes persulcatus , HanHTaBiiiHxcfl KpoBbio nTHU h MJieKonnTaioiuHx 
b cpe^HeM Ha 1 ra 3a 1986—1991 rr. 


Table 2. The number of the blood-engorged Ixodes persulcatus females fed on birds 
and mammals; the data of 1986—1991 per 1 ha 


Tpynna hjih 

BH£ X03HHH3 

OcMOTpeHO 

>KHBOTHbIX 

ObnjiHe 

npOKOpMH- 

Tejiefi 

CpejiHeB3Be- 
LUeHHblH 
HHjieKc o 6 hjihh 
KJ iemen 

Hhcjio npOKOpMJieHHbix KJiemeH 

Bcero 

% 

nraubi 

495 

0.642 

0.019 

0.09 

0.9 

3a5iu-6eji5iK 

18 

0.068 

18.0 

9.56 

94.7 

BejiKa 

122 

0.065 

0.323 

0.16 

1.6 

BypyHuyK 

871 

1.26 

0.019 

0.19 

1.9 

Jlocb* 


0.0005 

22.0 

0.09 

0.9 

Bcero 

1292 



10.09 

100 


npuMenaHne. * — ycpejmeHHaa oueHKa jx jih npearopHbix JiecoB Amae-CajiHCKOH ropHon crpaHbi 
(no: ^(yjibKeHT, 1964; Cmhphob, 1967; Harnn aaHHbie). 


TOJibKO 1.7 — 3.1 % caMOK nojiynaiOT B03M0)KH0CTb HanmaTbCH KpoBbio xo3H- 
eB. OCHOBHbIM npOKOpMHTeneM caMOK CJiy)KHT 3aflU-6eJlflK, KOTOpblH BbTKapM- 
jiHBaeT b cpe^HeM 9.56 oco6eft/ra, hjih 94.7 % ot nncjia npOKOpMJieHHbix Bce- 

MH BH^aMH n03B0H0HHbIX >KHBOTHbIX (Ta6jl. 2). 


AGcomoTHbie noKa3aTejiH npoKOpMJieHHH jihhhhok h hhm(|) 

06hjihc MejiKHx MJieKonHTatomux (mcjikhc rpbnyHbi h 3eMJiepoiiKH) 3HanH- 
TejibHO npeBoexoAHT oGhjihc Bcex ocTanbHbix bhaob h rpynn npOKOpMHTejieii 
(95—98 %; Kopotkob, Khcjichko, 2001). CpeAHee MHoroneTHee o6hjihc mcji- 
khx rpboyHOB b pacneTe Ha 1 ra b Hanajie BeceHHe-JieTHero ce30Ha cocTaBJiaeT 
50—70, a b KOHue AOcraraeT 230 — 300. 06hjihc 3eMJiepoeK HH^ce h cocTaBJia- 
eT b cooTBeTCTBytomwe nepHOAbi 14—16 h 150—180. 

riepHOA aKTHBHOCTH JIHHHHOK H HHM(J) A JIHTCfl C KOHIja 1-2-fi A^KaAbl M&H 

AO KOHua aBrycTa, a HHorAa 3axBaTbisaeT h l-io A^KaAy ceHra6pH. CpeAH MJie- 
KonHTatom,Hx cpeAHero pa3Mepa 3aMeTHyio pojib b npoKOpMJieHHH npe- 
HMarHHanbHbix (])a3 pa3BHTHH KJiema nrpaeT 6ypyHAyK 6jiaroAapfl ero aoc- 

TaTOHHO BbICOKOH HHCJieHHOCTH H BbICOKHM HHACKCaM 06HJIHH KJieiljeH Ha HCM. 

06hjihc 6ypyHAyKa ao BbixoAa mojioabix oco6efi H3 Hop AOCTHrano 
1.10—1.35 ocoGeft Ha 1 ra, a nocjie BbixoAa— 2.0—3.0 oco6h (Khcjichko, Ko- 
Potkob, 1990). Oahh tojibko GypyHAyK BbiKapMJiHBaeT nonra b 3 pa3a 6ojibine 
jihhhhok, hcm Bee nraubi (207 h 74) h b 2.3 pa3a GoJibiue hhm(|) (319 h 138). 
Ero aojui b o6mefi cyMMe Bcex npOKOpMJieHHbix hhm(|) AOcraraeT 15.5 % h 
ycTynaeT TOJibKO AOJie hhm(|), npOKOpMJieHHbix bccmh bhabmh mcjikhx mjicko- 
nHTaiomHx (Ta6ji. 3). 

Ta6ji. 3 HJiJiiocTpHpyeT aGcoJHOTHbie h OTHOCHTeJibHbie noKa3aTeJiH npo- 
KOpMJieHHH JIHHHHOK H HHM(j) OCHOBHbIMH rpynnaMH Tae>KHbIX n03BOHOHHbIX 
)KHBOTHbIX. MeJIKHe rpbI3yHbI AOMHHHpyiOT B npOKOpMJieHHH KaK JIHHHHOK, 
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Ta6jinua 3 

A6cojiK)THbie h OTHOCHTejibHbie cpejjHne MHorojieTHHe noKa3aTejm npoKopMJieHHH 
jihhhhok h hhm(J> Ixodes persulcatus Ha pa3JiHHHbix BH^ax h rpynnax 
no3BOHOHHbix )KHBOTHbix no jjaHHbiM 3a 1986 — 1991 rr. 


Table 3. Mean parameters of the Ixodes persulcatus feeding on different 
species of vertebrates, for larvae and nymphs, numbers per ha and percentage values, 

1986—1991 


Bh^ h rpynna 

iipOKOpMine.iei-j 

IToKa3aTejib npoKopMJieHHH 
(oco6eu/ra) 

Aojih npoicopMJieHHbix KJiemen, % 

JIhhhhkh 

HuM(j)bI 

JIhhhhkh 

HnM(flbI 

llTHUbi 1 -h rpynnbi 

74 

138 

0.64 

6.69 

npoHne BHjtbi nrau 

32 

66 

0.27 

3.2 

3eMJiepouKH 

1305 

67 

11.21 

3.25 

3aflu-6ejiflK 

7 

16 

0.06 

0.77 

BejiKa 

9 

29 

0.08 

1.41 

BypyHjtyK 

207 

319 

1.78 

15.46 

MejiKne rpbnyHbi 

10005 

1422 

85.93 

68.93 

npOHHe BHJJbl 

<4 

<6 

0.03 

0.29 

Bcero 

11643 

2063 

100 

100 


TaK h hhm(|). 3th TenjiOKpOBHbie BbiKapMJiHBaiOT 3a ce30H CBbirne 10 Tbic. JIH¬ 
HHHOK H 1.4 TbIC. HHM(J) Ha 1 ra, HTO B npOUjeHTHOM BbIpa>KeHHH OT CyMMbI KJie- 
IH,eH, BbIKOpMJieHHbIX BCCMH BHA^MH H rpynnaMH n03B0H0HHbIX, COCTaBJHieT 

npHMepHO 85.9 h 68.9 % (Ta6ji. 3). 3eMJiepOHKH, HecMOTpa Ha hx mhotohhc- 
jieHHOCTb, BbiKapMJiHBaiOT Bcero 11.2% jihhhhok h 3.25% hhmc[). J \ aHHbie 
Ta6ji. 3 no3BOJiHK)T paccHHTaTb, hto Bcero Ha mcjikhx MJieKonHTaioiitHx (Meji- 
KHe rpbnyHbi h 3eMJiepoiiKH) nmaeTCJi 97.1 % jihhhhok h 72.2 % hhm(J). Bee 
BHAbi Tae^cHbix nTHu (nTHUbi, coGHpaiomne KOpM Ha 3eMJie h nponne bhah 
nTHu) cjiy)KaT npOKOpMHTejwMH MeHee 1 % jihhhhok h npH6jiH3HTejibHO 10 % 
hhm(J). BejiKa h 3a^u npOKapMJiHBaiOT Bcero 0.14 % jihhhhok h 2.2 % hhm(J). 
Bee BHAbi TenjiOKpOBHbix ^chbothmx, OTMeneHHbie b Ta6ji. 3, 3a ce30H BbiKapM- 
jiHBaioT 11 643 jihhhhok h Gojiee 2000 hhm(J) Ha 1 ra. 


BepOHTHocTb pa3BHTHJi Tae>KHoro KJiema no 3—6-jieTHeMy umcjiy 

npeACTaBJieHHbie Bbirne AaHHbie no3BOJi5HOT npOBecTH peKOHCTpyKUHio 
)KH3HeHHoro uHKJia Tae^cHoro KJiema (Kopotkob, 2004) c Hcnojib30BaHHeM co- 
OTHomeHHH aojih KJiemeii, pa3BHBaiomHXCJi c Ananay30H hjih 6e3 Hee (Ta6ji. 4). 

BapbHpOBaHHe cpOKOB HHAyKUHH AHanay3bi b coneTaHHH c oeo6eHHOCTHMH 
Ce30HHOrO XOAa aKTHBHOCTH K)BeHHJlbHbIX (J)OpM pa3BHTHH Tae)KHOrO KJiema H 
HX npOKOpMHTeJieH CJiy>KHT npHHHHOH UIHpOKOH H3MeHHHBOCTH AOJIH KJieiljeH, 

pa3BHBaK)iu,HxcH c AHanay30H hjih 6e3 Hee. flftjm jihhhhok h hhm(J), npoxoAfl- 
ih,hx pa3BHTHe 6e3 AHanay3bi, cocTaBjnnoT 77.2 ± 4.7 (56.2—88.8) h 
43.4 ± 5.4 (26.6—57.3) % eooTBeTCTseHHO (Ta6ji. 4). Jl ojih jihhhhok h hhm(J), 
pa3BHBaK)uj,Hxc» c Ananay30H, — 22.75 ± 5.42 (11.2—43.8) h 54.35 ± 4.17 
(42.7—73.4) % . Bo3MO)KHOCTb noBTOpHOH AHanay3bi y jihhhhok He OTMeneHa. 
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Ta 6jih ma 4 

H3MeHeHne jjojih cmtmx jihhhhok h hhm<}), pa3BHBaiomHxcfl c ^nanay30H hjih 6e3 Hee; 
3 a ce30H «n» npHHHMaeTCfl rojx OTKJiajjKH am* h BMJiymieHHfl rojiojjHbix jihhhhok 


Table 4. Percentages of engorged larvae and nymphs, developing 
with or without diapause; n is the year of oviposition and unfed larvae hatching 


No 

n/n 

To jx Ha6- 
JlIOJieHHH 

(n) 

JIhhhhkh b ce30H (n + 1) 

HnM<j)bi b ce30H (n+2) 

HnM(J)bI 

B Ce30H 

(n + 2) 

nepenHHHJiH 
b ce30H n+1 

nepejiHHHJin 
b ce30H n + 2 

nepejiHHHJin 
b ce30H n + 2 

riepejiHHfljiH 
b ce30H n + 3 

nepenHHHnu 
b ce30H n + 4 

1 

1986 

80.6 

19.4 

49.6 

50.4 

_ 

2 

1987 

76.1 

23.9 

45.6 

54.5 

— 

3 

1988 

75.5 

24.5 

34.8 

51.8 

13.4 

4 

1989 

56.2 

43.8 

26.6 

73.4 

— 

5 

1990 

88.8 

11.2 

46.7 

53.3 

— 

6 

1991 

86.8 

13.7 

57.3 

42.7 

— 

M ± SE 

77.25 ± 4.74 

22.75 ± 5.42 

43.43 ± 4.48 

54.35 ± 4.17 

2.23 ± 2.23 


CtiTbie hhm(J)i>i HHor,zja npoxouflT noBTOpHyio unanay3y. TaK, 13.4% hhm(J), 
HanHTaBiiiHxc^ b 1988 r., nepejinmuio b niviaro tojibko b 1990 r. (Ta6ji. 4). Be- 
po^THOCTb noBTOpHOH unanay3bi y hhm(J) cocTaBJiaeT no cpe^HHM MHoroneT- 
hhm 3HaneHH^M 2.2 % (Ta6n. 5, ciwiGeu P6). 

Ouemca npouojDKHTejibHOCTH unKJia pa3BHTHfl npon3BO,a;HTCfl no cjieuyK)- 
men cxeMe (TaSn. 5). 06o3HannM uojho KJieiuen, npoxo^fliunx 3-, 4-, 5- n 
6-jieTHnfi uhkji, KaK P3, P4, P5 n P6. HcxouHbie 3HaHeHH>i ^ji^i pacneia othx 
B ejinHHH 6epyT n3 Ta6ji. 5. BejinnnHa P3, BepojiTHOCTb pa3BHTHfl KJieiua no 
3-neTHeMy unKJiy, npeucTaBJiaeT co6on npOH3BeueHne jx ojih jihhhhok, pa3Bn- 
Baioiunxca 6e3 ,a;Hanay 3 bi Ha uojiio 6e3unanay3Hbix hhm(J). BeJinnnHa P4 (Bepo- 
HTHOCTb 4-jieTHero unKJia) nojiynaeTca nyTeM cyMMnpOBaHna uojih KJieiueii, 
npomeumnx pa3BHTne c ,zuianay30H tojibko Ha (J)a3e jihhhhkh (P4-L) nun TOJib- 
ko Ha (J)a3e Hmvnjjbi (P4-N). BejinnnHa P4-L paccHHTbraaeTCfl KaK npon3- 
Be^eHne uojih unanay3npyK)iuHx jihhhhok (cTOJi6eu 4 b Ta6n. 4) n uojih 6e3- 
unanay3Hbix hhm(J) (cTOJiGeu, 4 b toh hkq Ta6jinue). BeJinnnHa (P4-N) paccnn- 
TbiBaeTC5i KaK npon3BeueHne uojih 6e3,a;Hanay3Hbix jihhhhok n uojih 
unanay3npyioiuHx hhm(J) (cTOJi6eu 3 h6b Ta6n. 4). BejinnHHa P5 — oto npo- 
H3Be^eHne uojih unanay3npyK)iuHX jihhhhok h uojih unanay3npyioiuHx hhm(J). 
P6 — noun hhm(J) c noBTOpHOH unanay30H. 

Flepexou k oueHKe cpeuHeii npouoJDKHTeJibHOCTH noKOJieHna npon3Bo- 
jxhtch nepe3 npOMe^cyTOHHyio BeJinnnHy. 06o3HannM ee chmbojiom Q. OHa 
paccHHTbiBaeTCH yMHO^ceHneM BeJiHHHHbi P3, P4, P5 n P6 Ha 3, 4, 5 n 6 
(Q3 = P3 * 3, n t. u.). CpeuHjui npouoJDKHTeJibHOCTb noKOJieHna (TG) ( Time of 
Generation) paccHHTbraaeTCfl KaK cyMMa neTbipex Q: TG = Q3+Q4+Q5+Q6 
(Kopotkob, 1985, 2008). 

Cpe^HHH npoueHT roJiouHbix B3pocJibix KJieiueii, npomeumnx 3, 4, 5 hjih 
6-neTHHH uhkji pa3BnTra cocTaBJi^eT cooTBeTCTBeHHo 34.5 ± 4.5, 50.1 ± 1.3, 
13.2 ± 4.0 n 2.2 % (Ta6ji. 5). TaKHM o6pa30M, b uojinHHbix TeMHoxBOHHbix Jie- 
cax KeMnyrcKoro HaropbH MeHee noJioBHHbi KJieiueii (34.5 %) npoxo^T Tpex- 
jieTHHH uhkji pa3BHTHH, a Gojibinaji nx nacTb (65.5 %) 3aKaHHHBaeT pa3BHTne 
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Ta6jiHija 5 

Cpe^HHe 3HaneHHji BepoaTHOCTH pa3BHTHa Ixodes persulcatus no 3-, 4-, 5- n 6-jieTHeMy UHKJiy 


Table 5. Survivorship probability values of the Ixodes persulcatus developmental phases of 3-, 4-, 5- and the 6-year cycle 


P3 

P4-L 

P4-N 

P4-S 

P5 

P6 

Q3 

Q4 

Q5 

Q6 

TG 

0.400 

0.096 

0.406 

0.502 

0.098 

0 

1.20 

2.01 

0.49 

0 

3.70 

0.347 

0.109 

0.414 

0.523 

0.130 

0 

1.04 

2.09 

0.65 

0 

3.78 

0.263 

0.085 

0.391 

0.476 

0.127 

0.134 

0.79 

1.90 

0.63 

0.80 

4.12 

0.150 

0.117 

0.412 

0.529 

0.321 

0 

0.45 

2.10 

1.60 

0 

4.15 

0.415 

0.052 

0.473 

0.525 

0.060 

0 

1.25 

2.10 

0.30 

0 

3.65 

0.494 

0.079 

0.369 

0.448 

0.058 

0 

1.48 

1.79 

0.29 

0 

3.56 

0.345 ± 0.045 

0.099 

0.420 

0.501 ± 0.013 

0.132 ± 0.040 

0.022 ± 0.022 

1.006 

2.074 

0.618 

0.12 

3.83 ± 0.10 

583 

— 

— 

847 

223 

37 

nepejiHHflBinne oceHtio (.I = 1690) 

361 

— 

— 

524 

138 

23 


flo»CHBinHe BecHbi (£ = 1046) 


Hp HMenaHHe. P3 — 3-neTHHH qHKJi; P4-S — 4-jicthhh ijhkji; P5 — 5-jicthhh, P6 — 6-jicthhh ijhkji. P4-N — ijhkji c ,zmanay30H Ha CTa^HH HHM(j)bi; P4-L — 
Uhkji c ,aHanay30H Ha CTa/jHH jih^hhkh; P4-S — cyMMapHas KJiemefi, pa3BHBaBinHXca no 4-neTHeMy HHKJiy* Q3—Q6 — BcnoMorareJibHbie napaMerpu, 
Q3 = P3*3; Q4 = P4*4... Q6 = P6*6; hx cyMMa Q3+Q4+Q5+Q6 = TG (cpe^Haa npo^ojiacHTejibHOCTb noKOJieHHfl). 
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3a 4—6 JieT. npHBe^eHHbie ABHHbie no3BOJunoT paccnmaTb cpe^Hioio npOAOJi- 
)KHTejibHOCTb reHepaAHH h cooTHomeHHe b Heii oco6e0, npome^niHx pa3BHTne 
c MOp(J)oreHeTHHecKOH Ananay 30 H HanHTaBinHXCfl jihhhhok h hhm(J). B cpeA- 
HeM H3 1046 nojiOB03pejibix KJiemeii, AOJKHBaioumx ao Hanajia BeceHHe-JieTHe- 
ro ce30Ha, 361 npeACTaBJieHbi ocoGamh, npome^uiHMH 3-jicthhh uhkji pa3BH- 
THfl, 524 - 4-JieTHHMH, 138 - 5-JieTHHMH H 23 - 6-JieTHHMH. 


Ta6jinu,a BbDKHBaHHJi Tae^cHoro KJiema 

/],eMorpa(J)HHecKHe AaHHbie hhcjichhocth h CMepTHOCTH Taemioro KJiema b 
npHpo^Hbix ycjiOBHflx Ha Bcex (J)a3ax ero pa3BHTHfl — ot aiiAa ao nojiOB03pe- 
jioh oco6h (Kopotkob, Khcjichko, 1994, 1995, 1997) iio3bojihjih BnepBbie co- 
CTaBHTb «Ta6jiHu;y Bbi>KHBaHHfl» b aGcojiiOTHbix noKa3aTejnix o6hjiha 
(T a6ji. 6). no 3 toh TaGjiHue oueHHBaeTCH BbDKHBaeMOCTb, CMepTHOCTb h yAejib- 
Haa CMepTHOCTb ocoGeii b xoao OHToreHe3a. BbDKHBaeMOCTb OTpa5KaeT npo- 
ueHTHyio aojiio oco6e0, AO>KHBaiomHx a o onpe^ejieHHOH (J)a3bi pa3BHTra ot 
HCXOAHOTO KOJIHHeCTBa OTJIO^CeHHblX AHA- BbDKHBaeMOCTb H0B0p05KACHHbIX B 

^eMorpa(|)HH npHHHMaeTca 3a 100 %; b HarneM HCCJieAOBaHHH 3 to hhcjio otjio- 

^CeHHblX AHA- CMepTHOCTb-BepOHTHOCTb nOni6HyTb B B03paCTH0M HJ1H Meac- 

(J)a30B0M HHTepBane ot x ao x + 1. 3Ta BejiHHHHa BbiHHCJiaeTCfl KaK pa3HOCTb 
Me^cAy AByM^ nocjieAOBaTejibHbiMH 3HaneHHJiMH BbDKHBaeMOCTH. YAejibHaa 
CMepraocTb 03HanaeT aojiio KJiemefi Ha kakoh-jihGo (J)a3e pa3BHTHa x , nora6a- 
K)IH,HX AO AOCTH)KeHHfl (J)a3bl pa3BHTHJI X + 1 . 

Bbime 6biJio noKa3aHO, hto Ha 1 ra oGcjieAyeMOH TeppHTOpHH npOKapMjm- 
BaeTca b cpeAHeM okojio 10 (10.1) caMOK, 5.5 H3 KOTOpbix AaiOT >KH3Hecnoco6- 
Hyio ^Hii,eKJiaAKy, aiiua b kotopoh pa3BHBaiOTCfl Aanee ao otpo^kachha jihhh¬ 
hok. TaKoe KOJinnecTBO HanHTaBuiHxoi caMOK OTKJiaAHBaeT 6ojiee 25 Tbic. 
HHH,, npeACTaBJHHOIHiHX nOTeHUHaJlbHyK) HHCJieHHOCTb THnOTeTHHeCKOTO HOBO- 
ro noKOJieHHH Tae>KHoro KJiema. H3 ototo KOJinnecTBa aha OTpo>KAaeTca k oce- 
hh TeKymero roAa okojio 14 tbic. jihhhhok. noTeHAnajibHaa HHCJieHHOCTb ho- 
boto noKOJieHHfl CHH^caeTCH npH otom Ha 45.6 % (Ta6ji. 6). CTOJib BbicoKaa 
CMepTHOCTb b AaHHbiH nepHOA pa3BHTHJi KJiema BecbMa xapaKTepHa ajia pafto- 
hob c yMepeHHO TenjibiM h kopotkhm JieTOM. B othx ycjiOBHax jihhhhkh ycne- 
BaiOT BblJiynHTbCH AO HaCTynJieHHfl XOJIOAOB TOJIbKO H3 AHA, OTJIO^eHHblX CaM- 
KaMH b nepBOH noJiOBHHe BeceHHe-JieTHero ce30Ha, o6bihho b nepHOA c Maa ao 
H anajia hiojia (BaGeHKO, Py6nHa, 1968). no HauiHM AaHHbiM, >KH3Hecnoco6Hbie 
jiiiAOKJiaAKH 6biJiH noJiyneHbi h ot caMOK, nmaBuinxc^ b cepeAHHe hiojia, xota 
B binJIOA JIHHHHOK H3 n03AHHX ^HAOKJiaAOK pe3KO CHH)KaJICfl. 

ToJIOAHbie JIHHHHKH XOpOLQO nepeHOCJIT 3HMOBKy. Hx CMepTHOCTb B 3T0T 
nepHOA cocTaBJiaeT Bcero 9 % . BoJibuiHHCTBO nepe3HMOBaBiiiHx jihhhhok Ha- 
xoa^t npoKOpMHTeJieii TJiaBHbiM o6pa30M cpeAH MejiKHx MJieKonnTaiomHx. 
YcneniHo HanHTbraaiOTCfl CBbirne 11 600 jihhhhok H3 HHCJia 12 500 nepe3HMO- 
BaBiiiHx roJiOAHbix oco6efi. YAeJibHaji CMepTHOCTb KJiemefi Ha AaHHOM 3Tane 
HeBbicoKa h cocTaBJiaeT 6.9 % (Ta6ji. 6). CbiTbie jihhhhkh b ochobhoh CBoeft 
Macce, He3aBHCHMO ot toto, npoxoAHJio jih hx pa3BHTHe c Awanay30H hjih 6e3 
Hee, ycneniHO jihhjhot Ha HHM(|)y. YAeJibHaji CMepTHOCTb KJiemeft b 3tot nepH¬ 
OA cocTaBJiaeT 6.1 %, a hhcjichhoctb hoboto noKOJieHra cocTaBJHieT CBbirne 
43 % ot noTeHAHaJia. Hhcjichhoctb roJiOAHbix hhm(J) npeBbimaeT 10 900 oco- 
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Ta6jinua 6 

«Ta6jinua BbiacHBaHHfl» TaoKHoro KJiema b TeMHOXBOHHbix Jiecax KeMHyrcKoro HaropbJi 

b cpe^HeM 3 a 1986—1991 rr. 

Table 6. «Life table» of the Ixodes persulcatus developmental phases 
in coniferous forests of the Kemchug upland, average values per ha and percentages, 

1986—1991 


<t> a3a pa3BHTHH 

Hhcjio ocobeft 
Ha 1 ra 

BbDKHBae- 
MOCTb, % 

i 

CMepTHOCTb, 

% 

i 

y^e/ibHaa CMep- 
THOCTb, % 

iliiua 

25250 

100 



ToJlOJtHbie JIHHHHKH (oceHb) 

13750 

54.4 

45.6 

45.6 

ToJlOJJHbie jihhhhkh (BecHa) 

12500 

49.5 

4.9 

9.0 

CbITbie JIHHHHKH 

11643 

46.1 

3.4 

6.9 

ToJIOJJHbie HHM(J)bI (oceHb) 

10933 

43.3 

2.8 

6.1 

TojiojtHbie HHM(J)bi (BecHa) 

9895 

39.2 

4.1 

9.5 

CbITbie HHM(j)bI 

2063 

8.2 

31.0 

77.8 

rojiojtHoe HMaro (oceHb) 

1774 

7.0 

1.2 

14.6 

TojiojjHoe HMaro (BecHa) 

1084 

4.3 

2.7 

38.9 

CbITbie caMKH (caMKH+caMUbi) 

10.1 (20.2) 

0.04 (0.08) 

4.3 (4.2) 

93.2 (98.1) 

CbITbie caMKH (caMKH+caMUbi), 
jjaBiiiHe ^H3Hecnoco6Hbix jih¬ 
hhhok 

5.5 (11.2) 

0.02 (0.04) 

0.02 (0.04) 

45.5 (44.5) 


Gen/ra oceHbio, k secHe nepe3HMOBbiBaiOT okojio 9900 ocoGen/ra (Ta6ji. 6). 
HHCJieHHOCTb >Ke HanHTaBiHHxcji hhm(J) CHH>KaeTOi jxo 2063 ocoGn/ra hjih jjo 
8.2 % ot noTCHitHajia. y^ejibHaa CMepTHOCTb hhm(J) Ha 3tom 3Tane ^ocTHraeT 
77.8 %. 3Ha i iHTejibHaa nacTb HanHTaBiiiHxcji hhm(J> jiHHaeT Ha HMaro k oceHH 
TeKym,ero hjih cjie^yioiqero rcma. CyMMapHoe o6HJine nepejiHHJiBiiiHx KJiemew 
oceHbto npcBbimaeT 1770 oco6eH/ra. B nepHO^ ot HacbimeHna hhm(|) ro npe- 
BpanteHHH hx bo B3pocjiyto oco6b yztejibHaa CMepTHOCTb hotomkob cocTaBJiaeT 
14.6 % no cpaBHeHHK) c 6.1 % npn nepexo^e ot chtoh jihhhhkh k tojio^hoh 
HHM(J)e (Ta6ji. 6). 3to CBjnaHO c Gojiee ^jiHTejibHbiM nepno^OM pa3BHTna 
hhm(J), cpe^n KOTOpbix b £Hanay3y Bna^aeT 54.35 ±4.17% HanHTaBiiiHXCfl 
ocoGen, a cpe^H jihhhhok tojibko 22.75 ± 5.42 % (TaGji. 4). 

OTpo^HBiHHecH rojio^Hbie B3pocjibie KJiemn BonpeKH cjiojKHBiiieMycfl paHee 
MHeHHK) nepeHOCHT 3HMOBKy 3HaHHTeJlbHO XyJKe, HeM TOJlO^Hbie HHM(|)bI H JIH¬ 
HHHKH. y^eJlbHafl CMepTHOCTb 3THX (J)a3 pa3BHTHfl COCTaBJlfleT COOTBeTCTBeHHO 
38.9, 9.5 h 9.0% (TaGji. 6). H3 1084 ycneuiHO nepe3HMOBaBiiiHx rojio^Hbix 
a^yjibTHbix KJiemen, cpe^H KOTOpbix npHMepHO nojiOBHHy cocTaBJiatOT caMKH, 
TOJlbKO e^HHHHHbie OCOGh HaXO^flT npOKOpMHTeJien H CTaHOBflTCfl pO^HTeJlHMH 
hoboto noKOJieHHH. Cpe^Hee hhcjio KJiemen hoboto noKOJieHra (caMijbi h caM¬ 
KH), ynacTBytomHx b pa3MHO)KeHHH, cocTaBJweT scero 20.2 oco6h hjih 1.86 % 
ot HHCJia Bcex nepe3HMOBaBuiHX, a hhcjio caMOK, ^aBiiinx }KH3Hecnoco6Hyio 
HHtteKJia^Ky c nocjie^yiomHM bbiiuioaom jihhhhok, CHH^caeTCH jxo 5.5 Ha 1 ra. 
Bcero c yneTOM caMifOB b o6pa30BaHHH hoboh reHepau,HH ynacTByeT npHMep- 
ho 2 % (1.86 %) ot HHCJia Bcex nepe3HMOBaBiiiHx KJiemen. Y^ejibHaa CMepT- 
HOCTb cpeOT nojiOB03pejibix KJiemen JieTHen KoropTbi ^ocTHraeT MaKCHMajib- 
hhx 3HaneHHH h cocTaBJiaeT 98.1 % (TaGji. 6). 

Ta6jiHu;a BbDKHBaHHfl — o^Ha H3 Ba^cHenuiHX ,zteMorpac|)HHecKHx xapaKTe- 
Phcthk b 3KOJiorHH, OTpa^aioiimx CTpaTerHK) nonyjnmHH no ee a^anTaitHH k 
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ycnoBHflM cpe^bi o6HTaHra. OHa cjiy>KHT CBoeo6pa3HbiM nonyji^uHOHHbiM 
nacnopTOM, b kotopom OTpajKeHbi HHCJiOBbie napaMeTpbi OHToreHeTHnecKoro 
pa3BHTHH h AaeTca npeACTaBJieHHe 06 ocHOBHbix MexaHH3Max ynpaBJieHHfl 
HHCJieHHOCTbK) nccjieAyeMoro BHAa >KHBOTHoro Ha pa3Hbix (J)a3ax ero pa3BHi™ 
(Alle etal., 1949; JIok, 1957; Kojih, 1979). 

B ycjiOBH^x Tae>KHbix necoB KeMnyrcKoro HaropbJi HaH6ojiee 3aMeTHoe 
BJiH^HHe BHeniHHx ycjiOBHH Ha HHCJieHHOCTb noTOMCTBa Tae^cHoro KJiema npo- 
ABJiaeTCfl b nepHOA AHueKJiaAKH h BbinjiOAa roJiOAHbix jihhhhok, a TaK^ce b ne¬ 
pHOA 3 hmobkh roJiOAHbix nojiOB03pejibix KJiemeii. 

CMepTHOCTb nHTaK)iAHxcH (J)a3 pa3BHTHfl I. persulcatus b HaH6ojibmeH CTe- 
neHH oGycjiOBJieHa Ghothhcckhmh (JmKTOpaMH, cpeAH KOTOpbix BamieHiiiHe — 
napa3HTO-xo3^HHHbie OTHOiiieHHfl. Oco 6 h mrraiomHxcji (J)a3 HcnbiTbraaiOT Ae- 
(J)huht npOKOpMHTejieii, hto HanGojiee OTpajKaeTca Ha yAejibHOH CMepTHOCTH 
HanHTaBHiHxcH hhm(J) (77.8%) h nojiOB03pejibix KJiemefl (98.1 %) b nepHOA 
o^cHAaH™ hmh xcmHHa (Ta6ji. 6), a HaHMeHbmaa yAejibHaa CMepTHOCTb H3-3a 
Ae(J)HUHTa xcmes HaSmoAaeTCH y jihhhhok — 6.9 %. 

A6cOJIK)THOe GoJIbLLIHHCTBO nepe3HMOBaBIHHX JIHHHHOK HaXOAHT npOKOp- 
MHTejieii npeHMymecTBeHHO cpeAH mcjikhx MJieKonHTaioiiiiHx. Ecjih 6bi oth no- 
3BOHOHHbie BbiCTynajiH b KanecTBe paBHOueHHbix xo3aeB KaK ajia jihhhhok, TaK 
h hhm(J), to yAejibHaa CMepTHOCTb cpeAH hhm(J) Morjia 6bi Gbitb Aa>Ke MeHbmeii, 
HeM CpeAH JIHHHHOK. B A^HCTBHTeJIbHOCTH 5Ke 3T0T0 He HaGjHOAaeTCfl. riO-BH- 
AHMOMy, HHM(J)bi OTAaiOT npeAnoHTeHHe npOKOpMHTejiflM Gojiee KpynHoro pa3- 
Mepa. B ycjiOBHJix KeMnyrcKoro HaropbJi Ha MJieKonHTaioiiJiHx cpeAHero pa3- 
Mepa h nTHA npnxoAHJiocb 27.8 % Bcex npOKOpMJieHHbix hhm(J), a Ha MejiKHx 
MjieKonHTaK)LUiHx (rpbnyHbi h 3eMJiepoiiKH) 72.2 % (Ta6ji. 3), ho coBOKynHan 
HHCJieHHOCTb nepBOH H3 yKa3aHHbix rpynn npOKOpMHTejieii cocTaBJuma Bcero 
2.03 Ha 1 ra (Ta6ji. 2), hto b accatkh pa3 HH)Ke hhcjichhocth mcjikhx MJieKonH- 
TaiomHx, KOTOpaM cocTaBJi^jia 243 3BepbKa Ha 1 ra h KOJieGajiacb b npeAejiax 
110 — 385 (Kopotkob, Khcjichko, 2002). 

HanHTaBiiiHecfl jihhhhkh h HHM(J)bi xoporno nepeHOCJiT HeGjiaronpHATHbie 
noroAHbie ycjiOBHH. YAejibHaji CMepTHOCTb CbiTbix jihhhhok h hhm(J) ot MOMeH- 
Ta hx nHTaHHfl ao npeBpameHra b cjieAyiomyio (J)a3y pa3BHTHfl, brjiiohah h 
CMepTHOCTb ocoGeft, pa3BHBaiomHxcji c AHanay30H, cocTaBHJia cooTBeTCTBeH- 
ho 6.1 h 14.6 % (Ta6ji. 6). 

npHHHTO CHHTaTb, hto HHCJieHHOCTb TaejKHoro KJiema B XOA^ OHTOreHe3a 
HaH6ojiee cymecTBeHHO coKpamaeTca b nepHOA nmaHHA npeHMarHHajibHbix 
(J>a3 pa3BHTHji: b HanGoJibiueH CTeneHH b nepHOA nmaHM jihhhhok h b MeHb- 
men — b nepHOA nHTaHHfl hhm(J). Flo AaHHbiM pa3JiHHHbix aBTOpOB, ™6ejib jih¬ 
hhhok b 3 to BpeMH AOCTHraeT 40—90 % (Ea6eHKO, PyGmia, 1968; KopeH6epr, 
KoBajieBCKHH, 1977; ®HJinnnoBa, 1985; ChcyjiOBa, 1986; EajiamoB, 1996). 
CTOJib BbicoKyio ™6ejib KJiemeii CBfl3biBaiOT oGmhho c pa3JiHHHbiMH noBeAeH- 
HeCKHMH peaKUMMH X03flHHa, HaJIHHHeM BpOHCACHHOH H npH06peTeHHOH 
yCTOHHHBOCTH n03BOHOHHbIX K HanaACHHK) KJiem^H. 

npeACTaBJieHHe o bmcokoh CMepTHOCTH npeHMarHHajibHbix (J)a3 pa3BHTH*i 
b npouecce nmaHHA cjio^chjiocb b pe3yjibTaTe jia6opaTOpHbix onbiTOB, b ko- 
TOpbix OTMenajiocb yBejinneHHe CMepTHOCTH KJiemeii b OTBeT Ha yBejinne- 
HHe hx o 6 hjiha Ha ho 3 bohohhom xo3JiHHe (KynepyK hap*, 1955; Hhkhth- 
Ha, ApHCTOBa, 1964; ApHCTOBa, 1977; Nosek etal., 1978; Brossard, Wikel, 
1997). 
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npOTHBopeHHJi Me>K,ay pe3yjibTaTaMH jiaGopaTOpHbix onbiTOB h HaiiiHx Ha- 
Gjhoachhh 3a npHpOAHbiMH nonyjumHflMH He hmciot npHHijHnHajibHoro 3Hane- 
hhh npH ^eMorpa(J)HHecKOM aHajiH3e, nocKOJibicy b ecTecTBeHHbix ycnoBrax 
hhcjio OOTOBpeMeHHO npHcacbmaiomHxcH jihhhhok Ha oahom 3BepbKe Haxo- 
Ahtch Ha 3HaHHTejibHO 6ojiee hh3kom ypOBHe, neM oto 3aAaeTca b jiaGopaTOp- 
hmx onbiTax. B xoac Jia6opaTOpHbix onbiTOB h noueBbix Ha6jiiOAeHHH pemaiOT- 
ch pa3JiHHHbie 3aAanH. B jia6opaTOpHH HCCJieAyeTCfl HajiHHHe h npeAejibi B3a- 
hmhmx MOp(J)0(|)H3HOJiorHHecKHx aAanTau,HH KJiemeii h hx xo3aeB Ha ypOBHe 
ocoGeft. B npHpOAHbix ycjiOBHJix HCCJieAyiOTCfl oco6eHHOCTH 6hojiofhh Tae^c- 
Horo KJiema Ha nonyjumHOHHOM h GnoueHOTHHecKOM ypOBHJix. Ha 3thx Asyx 
ypOBHflx HMeK)TCH cboh coGcTBeHHbie MexaHH3Mbi peryjumHH napa3HTO-xo3^- 
HHHblX OTHOIIieHHH, KOTOpbie n03B0JUIK)T BeCbMa 3<j)(|)eKTHBH0 H36eraTb Hpe3- 
MepHoro oGhjihh KJiemeft Ha npOKOpMHTejuix. PeajiroauHfl TaKHx MexaHH3MOB 
ocymecTBJi^eTCH 3a cneT nocTeneHHOH aKTHBauHH KJiemeH b TeneHHe BeceH- 
He-jieTHero ce30Ha, AOCTaTOHHO AJiirrejibHOH npOAOJi>KHTejibHOCTH )kh3hh ro- 
jiOAHbix KJiemeH, AOCTHratomeii b 3to Bpeivui AByx h Gojiee MecaueB, 6biCTpOH 
CMeHJieMOCTH nOKOJieHHH OTAeJIbHbIX BHAOB MeJIKHX MJieKOnHTaiOmilX - 
OCHOBHbIX npOKOpMHTeJieH JIHHHHOK H HHM(J). B 3THX yCJIOBHJIX oGHJIHe npe- 
HMarHHajibHbix (J)a3 Ha oahom 3BepbKe AOBOJibHO peAKO AOCTHraeT bhcokhx 
3HaneHHH, a npHoGpeTeHHaa ycTOHHHBOCTb rpbnyHOB h HaceKOMOAAHbix k Ha- 
naAeHHio KJiemeH He ycneBaeT npOflBJiflTb ceGa b AOCTaTOHHOH Mepe KaK pery- 
JUITOp, Cn 0 C 06 HbIH CymeCTBeHHO OrpaHHHHBaTb HHCJIO OAHOBpeMeHHO napa3H- 
THpyK)LU,HX KJieiA^H Ha OAHOM >KHBOTHOM. 
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LIFE CYCLE OF THE TAIGA TICK IXODES PERSULCATUS 
IN TAIGA FORESTS OF THE EASTERN SAYAN PLATEAU 

Yu. S. Korotkov 

Key words : Ixodes persulcatus , life cycle, morphogenetic diapause, life table, population 
pyramid, parasite population demography. 

SUMMARY 

The Ixodes persulcatus life cycle has been studied in natural environments of taiga fo¬ 
rests in The Eastern Sayan Plateau (56° 10' N, 91°30' E). Engorged larvae and nymphs de¬ 
velop with a morphogenetic diapause or without diapause, with ratio of these two ways of 
development for larvae and nymphs 77.25/22.75 % and 43.43/56.57 %, respectively. The 
hypothetic season hemipopulation consists of 34.5 ± 4.5, 50.1 ± 1.3, 13.2 ± 4.0 h 2.2 % 
of unfed imagoes, completing 3-year, 4-year, 5-year, and 6-year life cycles, respectively. 
Mean life span is 3.83 ± 0.10 years per generation. The «life table» predicting the proba¬ 
bility to complete life cycle through phases from egg to adult, was developed. 
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